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In the title complex, [Sn(C 6 H 5 )3(C 8 H 5 N 2 06)(CH30H)], the 
Sn(IV) ion is coordinated in a slightly distorted trigonal- 
bipyramidal geometry by three phenyl ligands in the 
equatorial plane and by a 2-methyl-3,5-dinitrobenzene- 
carboxylato ligand and a methanol ligand at the apical sites. 
In the crystal, complex molecules are linked via inter- 
molecular O— H- ■ O hydrogen bonds, forming chains along 
[100]. 

Related literature 

For the crystal structures of two triphenyltin complexes with a 
2,3-dinitrobenzoate ligand, see: Azir-ur-Rehman et al. (2006); 
Win et al. (2006). For the structure of a tin complex with a 2- 
methylbenzoate ligand, see: Danish et al. (2010). For appli- 
cations of organotin compounds, see: Reisi et al. (2006). 




Experimental 

Crystal data 

[Sn(C 6 H 5 ) 3 (C 8 H 5 N 2 0 6 )(CH 4 0)] 

M, = 607.17 

Monoclinic, P2 l /n 

a = 8.0597 (16) A 

b = 20.094 (4) A 

c = 16.022 (3) A 

/3 = 95.29 (3)° 

Data collection 

Kuma KM4 four-circle 

diffractometer 
Absorption correction: analytical 

(CrysAlis RED; Oxford 

Diffraction, 2008) 

T min = 0.842, r max = 0.930 
6387 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.037 

wR(F 2 ) = 0.133 

S = 1.04 

6141 reflections 

340 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2583.8 (9) A 3 
Z = 4 

Mo Ka radiation 
/x = 1.04 mnT 1 
T = 293 K 

0.31 x 0.23 x 0.07 mm 



6141 independent reflections 
3440 reflections with / > 2a(l) 
R ml = 0.024 

3 standard reflections every 200 
reflections 

intensity decay: 7.5% 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.96 e A~ 3 

A,o m i„ = -0.78 e A~ 3 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


051-H51-012' 


0.81 (2) 


1.91 (4) 


2.654 (6) 


153 (8) 


Symmetry code: (i) x - 


-i,y,z. 









Data collection: KM-4 Software (Kuma, 1996); cell refinement 
KM-4 Software; data reduction: DATAPROC (Kuma, 2001) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5223). 
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Comment 

Triphenyltin hydroxide, chloride and acetate compounds are used against a number of fungal diseases to control the attacks 
of fungi on potato, sugar beat, onion and rice. They are used to protect against tropical diseases in coffee, cocoa and as 
antifouling agents in paint coating in ships (Reisi et al. 2006). The title compound is a continuation of our research invovling 
the synthesis of new organotin compounds of potential biological activity (Danish et al, 2010). 

The molecular structure of the title compound is shown in Fig.l. The structure contains discrete molecules. The central 
Sn atom is coordinated by three phenyl ligands, a dinitrotoluene carboxylate ligand and a methanol ligand. Three phenyl 
ligands coordinate the Sn atom through Sn — C bonds whose lengths fall in the narrow range of 2.122((5)A to 2.132 (5) A, 
which was earlier observed in triphenyl tin complexes (Azir-ur-Rehman et al, 2006; Win et al, 2006). The coordinating C 
atoms form an equatorial plane of a trigonal bipyramid. The Sn atom deviates from this plane by 0.0666 (2) A. The benzene 
rings as expected are essentially planar with r.m.s. deviations of 0.0026 (1), 0.0100 (1) and 0.0070 (1)A and form dihedral 
angles of 49.8 (2), 57.6 (2) and 5.5 (1)° with the equatorial plane. The dinitrotoluene carboxylate ligand chelates the Sn atom 
using a single carboxylato O atom, which forms one apex of the coordination bipyramid. The second carboxylato O atom is 
not coordinated. The Sn — O bond length is 2.162 (3) A, which is characteristic (Danish et al, 2010). The toluene group is 
essentially planar [r.m.s. 0.0154 (2) A] and forms dihedral angles of 40.9 (2) and 5.8 (1)° with nitro groups, Nil/013/014 
and N12/015/016 respectively. The dihedral angle between the carboxylate C17/011/012 group and the toluene ring is 
52.3 (2)°. The methanol hydroxy 051 atom is the apical site with with an Sn — O bond of 2.393 (3) A. The methanol ligand 
originates from the solvent used in the course of chemical synthesis. In the crystal, molecules are linked by hydrogen bonds 
in which the methanol hydroxyl group act as donors and the unccordinated carboxylato 012 atoms acts as an acceptor to 
form chains propagating along the a axis (Fig. 2). 

Experimental 

0. 124 g. (0.0005 mol) of sodium 3,5-dinitro-toluate and 0. 192 g. (0.0005 mol) of triphenyltin chloride were suspended in dry 
methanol and refluxed for six hours. Sodium chloride, which was formed, was removed by filtration. The solid obtained 
from the concentration of the filtrate was repeatedly crystallized from chloroform until pale yellow single-crystal plates 
were found. M.p = 369 K. Yield 80%. 

Refinement 

The hydroxy group hydrogen atom was located in a difference map and was refined independently with an isotropic dis- 
placement parameter. H atoms boned to C atoms were placed in calculated positions with C — H = 0.93 and 0.96A and 
treated as riding on the parent atoms with £/j S0 (H)= 1.2C/ e q(C) or C/i S0 (H)=1.5(7 e q(C met hyi). 
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Fig. 1. The molecular structure of the title complex shown with 50% probability displacement 
ellipsoids. For clarity, only bonding benzene ring C atoms are labelled. 



Fig. 2. Part of the crystal structure with hydrogen bonds shown as dashed lines. 



(Methanol-KO)(2-methyl-3,5-dinitrobenzoato-KO)triphenyltin(IV) 



Crystal data 

[Sn(C 6 H 5 )3(C8H 5 N 2 0 6 )(CH 4 0)] 

M r = 607.17 

Monoclinic, P2\ln 

Hall symbol: -P 2yn 

a = 8.0597 (16) A 

b = 20.094 (4) A 

c= 16.022 (3) A 

(3 = 95.29 (3)° 

V= 2583.8 (9) A 3 

Z=4 



7(000) = 1224 

D x = 1.561 MgnT 3 

Mo .Ka radiation, A, = 0.71073 A 

Cell parameters from 25 reflections 

6 = 6-15° 

H = 1.04 mnT 1 
7=293 K 
Plates, pale yellow 
0.31 x 0.23 x 0.07 mm 



Data collection 



Kuma KM4 four-circle 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

profile data from co/20 scans 
Absorption correction: analytical 
(CrysAlis RED; Oxford Diffraction, 2008) 



3440 reflections with / > 2a(I) 
R int = 0.024 

©max = 28.5°, 9 m ; n = 1 .6° 
£=-10^10 

k = 0^26 



sup-2 



supplementary materials 



/ = -20^0 

3 standard reflections every 200 reflections 
intensity decay: 7.5% 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0654P) 2 + 3.2267P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.96eA- 3 
Ap mi „ = -0.78eA" 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IJJ 


Snl 


0.47331 (3) 


0.246055 (14) 


0.773898 (18) 


0.03309 (10) 


Oil 


0.2416(4) 


0.30063 (18) 


0.7557 (2) 


0.0474 (8) 


C36 


0.6404 (6) 


0.2620 (3) 


0.6100 (3) 


0.0451 (11) 


H36 


0.6976 


0.2237 


0.6283 


0.054* 


Cll 


-0.0109 (5) 


0.3536 (2) 


0.7691 (3) 


0.0333 (9) 


C12 


-0.0853 (6) 


0.3849 (2) 


0.8344 (3) 


0.0373 (10) 


C21 


0.5163 (6) 


0.2838 (2) 


0.8981 (3) 


0.0383 (10) 


C31 


0.5350 (5) 


0.2938 (2) 


0.6620 (3) 


0.0350 (9) 


C15 


-0.1386 (7) 


0.4289 (2) 


0.6689 (3) 


0.0443 (11) 


012 


0.0567 (5) 


0.24487 (18) 


0.8209 (3) 


0.0659 (12) 


N12 


-0.1578 (8) 


0.4552 (3) 


0.5823 (3) 


0.0647 (14) 


C41 


0.3905 (5) 


0.1462 (2) 


0.7589 (3) 


0.0372 (10) 


C16 


-0.0334 (6) 


0.3769 (2) 


0.6871 (3) 


0.0396 (10) 


H16 


0.0228 


0.3573 


0.6454 


0.047* 



r min = 0.842, r max = 0.930 
6387 measured reflections 
6141 independent reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.037 

wR(F 2 ) = 0.133 

S= 1.04 

6141 reflections 
340 parameters 
1 restraint 
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Atomic displacement parameters (A 2 ) 
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0.0029 (19) 


A AA 1 

-0.001 (2) 


C16 


0.038 (2) 


0.048 (3) 


A AT 1 /"O 1 * 

0.033 (2) 


A AAl t"\\ 

-0.002 (2) 


A AA/1 /1\ 

0.004 (2) 


A AA 1 

0.001 (2) 


C42 


a ac a 
0.050 (3) 


A AC A /"?\ 

0.054 (3) 


A A A A n\ 

0.044 (3) 


A AA1 

0.002 (2) 


A AA/1 /1\ 

-0.004 (2) 


A AA 1 

-0.001 (2) 


C13 


0.037 (3) 


0.040 (2) 


0.051 (3) 


A AA A T /1A\ 

0.0043 (19) 


A A A "7 /'T\ 

0.007 (2) 


A AAC / O \ 

-0.005 (2) 


C18 


0.031 (2) 


A AT O t"\\ 

0.038 (2) 


A AT A 

0.039 (2) 


A AA in /I 1\ 

0.0019 (17) 


A AA"7/I / 1 0\ 

0.0076 (18) 


A AAA A / 1 P 

-0.0009 (19 


C32 


0.047 (3) 


A ACC /"1\ 

0.055 (3) 


A AC O /I \ 

0.058 (3) 


A AA/1 /1\ 

0.004 (2) 


A A 1 A t"l \ 

0.019 (3) 


A A 1 C 

0.015 (3) 


C14 


0.045 (3) 


0.034 (2) 


0.062 (4) 


0.006 (2) 


A AAC 

-0.005 (2) 


A AA/' /' O \ 

0.006 (2) 


Nil 


0.056 (3) 


0.051 (3) 


A AT* ( A \ 

0.072 (4) 


A A 1 ^ C\\ 

0.012 (2) 


A A 1 f /T \ 

0.016 (3) 


A A 1 ^ / O \ 

-0.012 (2) 


C34 


0.065 (4) 


r\ r\(\H /c\ 

0.097 (5) 


A AT O /T \ 

0.038 (3) 


A A 1 A / A \ 

-0.014 (4) 


A AAO /T \ 

0.008 (3) 


A A 1 A /T \ 

0.019 (3) 


C26 


0.054 (3) 


0.059 (3) 


0.067 (4) 


A AA/C /T\ 

U.UUo (3) 


A AA A /T \ 

U.UU4 (3) 


A A 1 C /T \ 

-0.015 (3) 


C25 


0.063 (4) 


0.096 (5) 


A A O A se\ 

0.084 (5) 


A AA"7 ( A \ 

-0.007 (4) 


A A 1 C ( A \ 

0.015 (4) 


A AC "7 /C\ 

-0.057 (5) 


C22 


a a c a /t \ 

0.050 (3) 


a a /~ t /"i \ 

0.063 (3) 


A A A 1 /T \ 

0.047 (3) 


A AA"T /T \ 

-0.002 (3) 


A f\f\ A 1 ^\ \ 

0.004 (2) 


A A A 1 /T \ 

0.001 (3) 


C33 


0.057 (3) 


0.074 (4) 


0.055 (4) 


A AA 1 /T \ 

0.001 (3) 


A AAO /T \ 

0.008 (3) 


A A1A /T\ 

0.029 (3) 


C45 


A A/C A (A \ 

0.069 (4) 


A A A O /T ^ 

U.U48 (3) 


A A*7 O (A \ 

U.U /o (4) 


A A 1 A /T ^ 

-U.U1U (3) 


A A 1 C /T \ 

(J.UIj (3) 


A A1 O /T ^ 

U.U12 (3) 


C35 


0.054 (3) 


a ao <~\ ( a \ 

0.082 (4) 


A ATA /T \ 

0.039 (3) 


A A 1 "T /T \ 

-0.012 (3) 


A A 1 A / O \ 

0.019 (2) 


A A 1 A /T \ 

-0.010 (3) 


C44 


A r\£"i i A\ 

0.063 (4) 


A AT *7 /T ^ 

0.037 (3) 


A A A O i Z\ 

0.098 (5) 


A AAC 

-0.005 (3) 


A A 1 C //I \ 

0 .015 (4) 


A AAA /1\ 

0.000 (3) 


r^A 

C46 


0.061 (3) 


A A/1 A /1\ 

0.049 (3) 


A ac c n\ 

0.055 (3) 


A AA A /T\ 
0.004 (3) 


a m 1 /i \ 

0.021 (3) 


A AAA /1\ 

0.000 (3) 


016 


a 1 id //i \ 
0.120 (4) 


A AO! 

0.082 (3) 


A A /I A /">\ 

0.044 (2) 


A A A /I /T\ 

0.004 (3) 


A A 1 A /1\ 

0.010 (3) 


A A 1 1 /1~\ 

0.013 (2) 


C17 


0.058 (3) 


0.070 (4) 


0.043 (3) 


0.008 (3) 


0.011 (3) 


0.006 (3) 


C43 


0.075 (4) 


0.052 (3) 


0.063 (4) 


0.004 (3) 


-0.020 (3) 


-0.016(3) 


014 


0.070 (3) 


0.119(4) 


0.112(4) 


0.052 (3) 


0.019(3) 


-0.014 (4) 


013 


0.104 (4) 


0.118(4) 


0.076 (4) 


0.029 (3) 


0.009 (3) 


-0.039 (3) 


015 


0.135 (5) 


0.069 (3) 


0.074 (3) 


0.019(3) 


-0.026 (3) 


0.026 (3) 


C23 


0.063 (4) 


0.113 (6) 


0.042 (3) 


-0.027 (4) 


-0.003 (3) 


0.004 (3) 


C24 


0.060 (4) 


0.148 (8) 


0.044 (4) 


-0.026 (5) 


0.008 (3) 


-0.033 (4) 


051 


0.0348 (19) 


0.0401 (18) 


0.071 (3) 


0.0065 (15) 


0.0049 (18) 


-0.0007 (18 


C51 


0.060 (4) 


0.045 (3) 


0.129 (7) 


0.015 (3) 


-0.006 (4) 


-0.011 (4) 



Geometric parameters (A, 

Snl— C41 
Snl— C21 
Snl— C31 
Snl— Oil 
Snl— 051 



2.121 (5) 
2.128 (5) 
2.132 (5) 
2.162 (3) 
2.394 (3) 



C14— H14 
Nil— 013 
Nil— OH 
C34— C35 
C34— C33 



0.9300 
1.196 (7) 
1.219 (6) 
1.366 (9) 
1.366(9) 
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Oil — Clo 


l.ZD / p) 


pi r ( "1 z 

C3o — C3D 


1 i on /o\ 
l.ioy (5) 


pi r pi 1 

C30 — C31 


1.3V / (0) 


CoO — hl30 


u.y3uu 


p i i pi r 

Cl 1 — Clo 


1 mi 

i.jyi (o) 


/-ill flO 

CI 1 — C1Z 


1 /inn 
1.4UU (0 ) 


/-ill pi o 

CI 1 — Clo 


1 c 1 /I (&\ 
l.j 14 (0 J 


pi p 1 i 
C1Z — C13 


i.3y3 (0) 


C1Z — CI / 


1 /i on /*7\ 
1.4oy (/) 


CZ1 — CZO 


1 1 T/i /"7\ 
1.3 /0 (/) 


pi 1 no 
CZ1 — CZZ 


l.iVi (/) 


PI 1 pQ 

C3 1 — C3Z 


1.30D ( /) 


CI j — Clo 


1.30U ( /) 


pi c pu 

CI j — C14 


1 1/^/1 /o\ 

1.304 (o) 


pic XT 1 0 

CI J — JN 1Z 


1 A "7Q /"7\ 
1.4 /V ( /) 


f\ 1 i P 1 o 

<J1Z — Clo 


1 111 

l.ZZZ (0) 


JN 1Z — Ul J 


1.ZU3 (/) 


XT 1 T AU 

JN 1Z — <Jlo 


1.ZZ1 (/) 


P/1 1 p /I 1 

C41 — C4Z 


1 11 A (1\ 

1.3/4 ( /) 


P/l 1 p y| /" 

C41 — C40 


1 i on fn\ 
l.io/ (, /) 


pi /: ill/' 

Clo — hllO 


U.V3UU 




1 400 ^R^l 

1 .HUU ^ 


C42 — H42 


0.9300 


C13 — C14 


1.374 (7) 


C13 — Nil 


1.482 (7) 


C32 — C33 


1.382 (7) 


C32 — H32 


0.9300 


P/1 1 C~ 1 PI 1 

C41 — Ml — C21 


i i n *7 C ( 1 o\ 

1 1 /. /O (lo) 


C41 — 5>nl — C3 1 


1 1 C 1 O /I o\ 

1 ID. 1 o (loj 


r^i 1 c«i r^i 1 
C/l — bill — C31 


1 T/^ ZA {M\ 

1Z0.D4 {l /) 


r^A 1 c« 1 *~u 1 
C41 — bill — Ul 1 


i pi i oo nc\ 
1U1 .55 (1 J) 


pi 1 c~ 1 rvi i 
C21 — bill — Ul 1 


nn rr / 1 *7\ 
yv.jD {[ I) 


pi 1 c~ 1 ai i 
C31 — bill — Ull 


Of /TQ ( 1 C\ 

o!>. 03 (ID) 


P/1 1 C~ 1 P.C 1 

C41 — bnl — UM 


or A A /1 a 

5D.44 (Id) 


PI 1 C~ 1 P.C 1 

U21 — bnl — UM 


o / .Zy (1 /) 


P3 1 C~ 1 P.C 1 

U3 1 — bnl — Uj 1 


on n 1 ( 1 ca 
oy.yi (1j) 


/"ill C~ 1 AC1 

Ull — bnl — UM 


1 /Z.D4 (13) 


CIS — Ull — bnl 


133.3 (3) 


P1/r /Til 

U33 — C36 — Uj 1 


119.9 (pj 


PI/; XT'] /T 

C33 — U36 — H36 


120.1 


C3 1 C30 H30 


1 on 1 


p 1 /: n i 

CI 6 — Ull — U12 


121. / (^4) 


p 1 /; n i pi n 
Ulo — Ull — CIS 


I 1 £L 1 //I \ 

II O.l (4) 


pn pi i pio 

U12 — Ull — CIS 


1 11 1 //I ~i 

122.1 (4) 


C13— C12— Cll 


114.8(4) 


C13— C12— C17 


123.7 (5) 


Cll— C12— C17 


121.5 (4) 


C26— C21— C22 


119.0 (5) 


C26— C21— Snl 


119.7(4) 
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PO /l I I ~) i 

C34 — hi 3 4 


n nmn 
U.y3UU 


Pl/T POC 

CZo — CZD 


1 i on /n\ 
1.3oU [y) 


Pl/r TTT/T 

CZO — hlZO 


n mnn 
U.y3UU 


CZD — CZ4 


1 1 c 1 /i 1 \ 
1.3 Dl (11) 


pic i nc 
CZj — hlZD 


n mnn 
U.y3UU 


POO PT1 

CZZ — CZ3 


1 m/i /n\ 
1.3y4 (y) 


CZZ — hlZZ 


n mnn 
U.y3UU 


p'j'j nil 

C33 — hl33 


n mnn 
U.y3UU 


P /l C p /l /l 

C4D — C44 


1 t z:n /n\ 

1.3oy (y) 


p /) f/ p /i /; 

C4D — C40 


1 1C1 /o\ 

1.30/ (o) 


P/1 C I I 1 C 

C4D — hl4D 


n mnn 
U.y3UU 


por i ii C 

C3j — rl3 D 


n mnn 
U.y3UU 


p/i /i p/i i 
C44 — C43 


1 t &h /1 n\ 
1.30/ (1U) 


p/i /i 1 1 1 >i 
C44 — hl44 


n mnn 
U.y3UU 


p/i/: i i i /c 

C40 — rl40 


n mnn 
U.y3UU 


P 1 *7 TT1 71 

C 1 / — hi 1/1 


n n/;nn 

u.youu 


P 1 *7 I I 1 T) 

CI / — rll 11 


n n/cnn 

u.youu 


P 1 *7 I I 1 HI 

CI / — hll 15 


n n/;nn 

u.youu 


C43 — hl43 


n mnn 
U.y3UU 


PT1 PT/I 

CZ3 — CZ4 


1 1 & A /I 1 \ 

1.304 (11) 


CZ3 — hlZ3 


n mnn 
U.y3UU 


CIA Wld 


o cnoo 

U.7JUU 


051 — C51 


1.401 (6) 


051 — H51 


0.81 (2) 


C51 — H51A 


0.9600 


C51 — H51B 


0.9600 


C51 — H51C 


0.9600 


P11 1 \TI1 PI-] 

U13 — JN 1 1 — Ul J 


1 1 ft ] /c\ 

119.3 (5) 


r\ 1 a m 11 pi'i 
U14 JN 1 1 — C13 


11^1 /c\ 

116.1 (5) 


pi? pi/i pn 
C35 — C34 — Cjj 


1 in h /c\ 
120. / (5) 


pic Pl/1 Ul/1 

C5j — CJ4 — H34 


1 1 Q 1 

119./ 


pn pi/i m /i 
Cjj — C34 — H34 


1 1 ft H 

119./ 


pi] pi/ PTC 

C2 1 — C2o — C25 


1 TA 1 
120.1 (/) 


pn pit trOiC 
C2 1 — C2o — H2o 


1 in n 
120.0 


PIC pi/: iii/" 

C25 — C2o — H2o 


1 in a 
120.0 


pii pic pii: 

C24 — C25 — C2o 


111 1 /T\ 

121.2 (/) 


pii PTC TJIC 

C24 — C25 — HZD 


i i n a 
119.4 


pit PTC [TIC 

C2o — C25 — HZd 


1 1 A A 

119.4 


pn pn pn 
C2 1 — C22 — C23 


1 1 A C 1 £\ 

119.3 (6) 


pn pn uii 
C2 1 — C22 — till 


1 in i 
120.3 


pn pn uii 
C2j — C22 — till 


1 in i 
120.3 


pn pn pit 
C34 — C33 — C32 


1 1 A A 1 £\ 

119.4 (6) 


pn pn un 
C34 — C33 — H33 


1 in i 
120.3 


C32— C33— H33 


120.3 


C44 C45 C46 


120.9 (6) 


C44 C45 H45 


119.5 


C46— C45— H45 


119.5 


C34— C35— C36 


119.9 (6) 


C34— C35— H35 


120.0 
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pi 1 c~ 1 

C22 — C2 1 — bn 1 


m i s a '\ 
121.2 (4) 


pi i po 1 r^l£L 
C32 — C3 1 — C36 


1 1 O £L /C\ 
llS.O (5) 


pi i /""i 1 c~ 1 
C32 — C31 — bnl 


ni i i a \ 
121.1 (4) 


r^i/; rn c„i 
C3 6 — C3 1 — bn 1 


1 1 Q Q CX\ 

i iy.s (i ) 


p 1 /; n c p 1 /i 
ClO Ui C14 


1 11 /I /C\ 

122.4 (5) 


p 1 /; n c \ti i 
CIO — CI J — JN 12 


1 1 n ri /c\ 

i ly.u p ) 


p 1 /i n c \T11 
Cl4 — CI J — JN 12 


line fc\ 

lis. 5 (5) 


hk \ti-i /"vi/; 
U15 — JN 12 — U10 


11/1 c //;\ 
124. j (0) 


AK \T|1 pif 

Ul J — JN 12 — CI 3 


1 1 O A l£\ 

11S.4 (0) 


p. 1 /; m n 

Ulo — JN 12 — CO 


i n i /r\ 
11 /.I (5) 


p/i i p/i 1 p/i /; 
C42 — C41 — C46 


1 1 O /I /c\ 

lis. 4 (5) 


P/1 1 P/1 1 C« 1 

C42 — C4 1 — bn 1 


111 A fA\ 

121.4 (4) 


P/1 /; r^Ai C~ 1 

C46 — C41 — bnl 


n/i i / a \ 
12U.1 (4) 


pi r p 1 /; pi | 

CIS — CI 6 — Cll 


1 in 1 I c\ 

ny.i (d) 


n c pi/; m /; 
CI J — Clo — H16 


1 in c 
12U.5 


CI 1 — Clo — H16 


1 in C 

12U.5 


P/1 1 P /II P/1 1 

C41 — C42 — C43 


ni 1 //;\ 
121.1 (0) 


P/1 1 P /II TJ/1 1 

C41 — C42 — H42 


lid r 

ny.5 


r^/ii f~Mi 

C43 — C42 — H42 


11Q r 

i iy.5 


p 1 /i n i rn 
C14 — C13 — C12 


ni o /c\ 
124. s (5) 


C14 — C13 — JN 11 


1 1 a n /c\ 
114. y p) 


C12 — C13 — JN 11 


1 1/1 1 /C\ 

12U.2 (5) 


nn pin p. i 1 
U12 — CIS — Oil 


n? c i a \ 
125.5 (4) 


pin pin pi 1 

U12 — CIS — Cll 


1 in H i A \ 

12U. / (4) 


pi] 1 pi n P11 

Ull — CIS — Cll 


1 i 1 o {A \ 
113.8 (4) 


pi 1 pi i pit 
C3 1 — C32 — C33 


1 11 c /"c\ 
121.5 (5) 


pi 1 im 
C31 — C32 — H32 


119.3 


C33— C32— H32 


119.3 


C15— C14— C13 


117.0(4) 


C15— C14— H14 


121.5 


C13— C14— H14 


121.5 


OB— Nil— OH 


124.6 (6) 



pi/1 pir TJTQ C 

C36 — C35 — H35 


1 in pi 
12U.U 


P/1 1 P A A P/1 C 

C43 — C44 — C45 


1 IPi Pi /c\ 

12U.U (5) 


P/1 1 P/1 /I U A A 

C43 — C44 — H44 


1 in pi 
12U.U 


P/1 C P/1 A U A A 

C45 — C44 — H44 


1 TPi Pi 

12U.U 


p/ic p/i/; p/i 1 
C45 — C46 — C4 1 


1 TPl A f£\ 

12U.4 (0) 


p/ic p/i/; T_r/i/; 
C45 — C46 — H46 


1 1 Pi O 

ny.s 


p/11 p/i/; T_r/i/: 
C4 1 — C46 — H46 


11(1 n 

ny.s 


pn pn urn 
C12 — CI / — HI / I 


1 Pifl c 

iuy.5 


pn p 1 "7 mil 
C12 — CI / — HI 11 


1 pin c 

iuy.5 


T_T1"71 pn TJT111 

HI /I — CI / — HI 11 


1 An c 

iuy.5 


pn p 1 "7 trm 
C12 — CI / — HI 1 i 


1 pin c 

iuy.5 


m"7i pn tti'7'1 
HI /I — CI / — HI 1 i 


1 nn c 

iuy.5 


um pn tti'7'1 
HI /2 — CI / — HI 1 i 


1 nn c 

iuy.5 


p /i /i p/ii p/ii 
C44 — C43 — C42 


1 1 n 1 //;\ 

ny.i (0) 


P/1/1 P/1 1 TJ/ll 

C44 — C43 — H43 


i in a 
12U.4 


P/11 P/11 TJ/ll 

C42 — C43 — H43 


1 1/1 A 

12U.4 


PI/1 P11 PIT 

C24 — C23 — C22 


12U.3 (/) 


pi/i pi7 urn 
C24 — C23 — H23 


11(1 n 

ny.s 


r^n r^n tjti 
C22 — C23 — H23 


1 1 Q Q 

i iy.s 


PIC PT/1 Pil 

C25 — C24 — C23 


1 1 n n f £\ 

ny.y (o) 


pic pi/1 m/1 
C25 — C24 — H24 


1 in n 
12U.U 


pil pil TJ^tA 

C23 — C24 — H24 


1 in n 
12U.U 


PC 1 P.C 1 C« 1 

C51 — U51 — anl 


1 in n i a \ 
12y.U (4) 


PC 1 P.C 1 TJC 1 

C51 — U51 — H51 


111 //;\ 

112 (0) 


C~ 1 P.C 1 TUC 1 

bn 1 — U5 1 — H5 1 


1 1 n { £\ 
ny (0) 


051— C51— H51A 


109.5 


051— C51— H51B 


109.5 


H51A— C51— H51B 


109.5 


051— C51— H51C 


109.5 


H51A— C51— H51C 


109.5 


H51B— C51— H51C 


109.5 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

051^51-012* 0.81 (2) 1.91 (4) 2.654 (6) 153 (8) 

Symmetry codes: (i) x+l,y, z. 
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